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Section A 
Multiple Choice Questions 
 
This section should be answered on the multiple choice booklet provided.  Please ensure that 
your name and student number is written on the booklet and placed in the completed answer 
Booklet. 
1 mark for each question.  Total Marks for this section:  50 
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Section B 
Short Answer Questions 
Answer all (5) questions.  
Total Marks for This Section:  50 Marks    
This section should be answered in the Answer Booklet provided.  
Show all formulas and working 








(b) Decomposition of solid CaCO3 produces solid CaO and oxygen gas. What volume of O2, 




(c) Water in a glass tube has lower meniscus while mercury has an upper meniscus. Explain 








(i) At what pressure and temperature do all 3 phases exist at the same time? 
(ii) What will be the physical state of CO2 
(a) at 5.11 atm and 25°C 
(b) at 67 atm and 25°C 
[3 marks] 
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Question 2 
 




) at 135.0°C is plunged into 254 g of water at 
39.0°C. Assuming that no heat is lost to the surroundings. Calculate the final temperature 









(b) Determine  ∆rH for the following reaction, 
 
 4 NH3(g) + 5 O2(g)  4 NO(g) + 6 H2O(g) 
 
Given the thermochemical equations below. 
 
N2(g) + O2(g)  2 NO(g)      ∆rH° = +180.8 kJ 
 
N2(g) + 3 H2(g)  2 NH3(g)     ∆rH° = –91.8 kJ 
 





(c) What is the binding energy of an electron in a photosensitive metal (in kJ/mol) if the 





(d) Give a set of four quantum numbers {n, l, ml, ms} for a 3d orbital. 
 
[2 marks]  
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(a) Consider the following ionisation energies for aluminum: 
 




(g)  Al2+ (g) + e-     I2 = 1815kJ/mol 
Al
2+
 (g)  Al3+ (g) + e-    I3 = 2740kJ/mol 
Al
3+
 (g)  Al4+ (g) + e-    I4 = 11,600kJ/mol 
 
(i) Account for the trend in the values of the ionisation energies 
(ii) Explain the large increase between I3 and I4 












(c) Briefly explain what kind of attractive forces must be overcome for each of the following: 
(i) melt ice 





(d) Explain why toluene (C6H5-CH3) is easily soluble in naphthalene (C10H8 – bicyclic ring) 
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Question 4 
 





















], in mol L
–1





1 0.050 0.010 1.2 x10–5 
2 0.10 0.010 2.3 x 10–5 
3 0.20 0.020 9.5 x 10–5 
 
 
(i) What is the rate equation for the reaction? 
(ii) What is the numerical value of the rate constant for the reaction? 





(b) The half-life of chromium-51 is 27.8 days. If a tank contains 3.32 x 10
28
 molecules of 





(c) Nitrosyl bromide decomposes according to the chemical equation below. 
 
 2 NOBr(g)  2 NO(g) + Br2(g) 
 
When 0.260 atm of NOBr is sealed in a flask and allowed to reach equilibrium, 22% of 




(i) What is the equilibrium constant, Kp, for the reaction? 
(ii) What is the value of Kc at the same temperature? 
 
[4 marks]  
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Question 5  
 















(d) What is the pH of 0.18 M aqueous formate ion? (Kb of HCO2
–







(e) A buffer is prepared consisting of 0.75 mol of sodium dihydrogenphosphate, NaH2PO4, 
and 0.60 mol of sodium hydrogenphosphate, Na2HPO4, dissolved in water to make a 
600.0 mL solution. The Ka for the dihydrogenphosphate ion is 6.2 x 10
–8
 at 25°C. 





(f) Antimony sulfide, Sb2S3 (Ksp= 1.7 x 10
-93
) is dissolved in water. What is the concentration 
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Formula Sheet 
